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 Ionic liquids are often used as electrolytes for the electrodeposition of metals, because of 
their wide electrochemical window and intrinsic ionic charge carriers. Examples of their 
applications are their use as electrolytes in batteries, in photovoltaic devices, and for the 
electrodeposition of metals. In all of these applications, a fast mass transfer is needed. However, as 
the viscosity of most ionic liquids is higher than most molecular solvents, the mass transport in 
ionic liquids is often slow. Moreover, the mass transport is limited even further by the poor 
solubility of simple metal salts (e.g. chlorides) in most ionic liquids suitable for electrodeposition. 
The limited solubility is due to the poor coordinating power of anions such as [BF4]
-
, [PF6]
-
 or 
[Tf2N]
-
. A higher solubility is observed for dicyanamide ionic liquids, or deep-eutectic solvents 
(mixtures of choline chloride and hydrogen bond donors).  To increase the solubility, functionalized 
ionic liquids can be used. These ionic liquids have a built-in coordinating unit such as a nitrile 
group which can complex the metal ion, thereby increasing its solubility. High concentrations of 
metal ions in ionic liquids can also be obtained by designing ionic liquids with a metal complex as 
an integral part of their chemical structure. Most ionic liquids of this type contain anionic metal 
complexes and are not very interesting to electrodeposit metals from. For instance, aluminium 
cannot be electrodeposited from Lewis basic chloroaluminate ionic liquids in which Al is present as 
[AlCl4]
-
 anions. Neither is it possible to deposit cobalt from ionic liquids with the [CoCl4]
2-
 anion. 
On the other hand, ionic liquids in which the cation is a metal complex, could be very interesting 
electrolytes for the electrodeposition of metals. 
 We are developing new ionic liquids with metal-containing cations and weakly coordinating 
anions [1,2]. The basic design principle is to surround the metal ion by neutral ligands so that its 
electric charge is delocalized over a larger volume. The weaker electrostatic cation-anion 
interactions result in a material with a lower melting point. The strength of the interactions between 
the cation and the ligands determine the electrochemical kinetics. These compounds can be 
considered as liquid metal salts as they are equivalent to conventional metal salts but liquid at room 
temperature. The structure of the newly synthesized ionic liquids is studied in the solid state by X-
ray crystallography and in the liquid state by different spectroscopic techniques. The 
electrochemical properties of the metal-containing ionic liquids and the possibility to electrodeposit 
metals and alloys from these electrolytes are investigated in detail. The most striking observation 
during electrodeposition of metals from these ionic liquids is the very high current densities that can 
be reached: 25 A dm
-2
 or even higher in unstirred solutions, without the formation of dendritic 
metal deposits. This allows electrodeposition at high deposition rates. Different metals can be 
deposited (copper, silver, zinc, tin, manganese, nickel, … and even lithium).  
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